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Abstract
The concept of forest functions evolved in Central Europe as an important tool in the practice 
of multi-objective forest management. It is based on designating forest function areas that are 
relatively more important for the selected services. Recent practice has raised a number of 
concerns regarding the suitability and effectiveness of the concept of forest functions in satis-
fying increasing social demands on forests. This paper presents the main results of a survey 
of forest functions in Slovenia as seen by forestry experts (n=162). There was broad agreement 
among respondents that there are too many forest function types, and that at most two levels 
of importance should be applied. Principal component analysis identified four main purposes 
for designating forest function areas: harmonisation of forest uses, identification of conflict 
areas, and argumentation for land use planning; setting management priorities and strategies 
such as limitations for harvesting and skidding; providing a framework for financial subsidies 
for adjusted forest management; guiding forest road planning and construction.
Respondents identified designation of forest function areas in both public and private forests, 
and their high importance for land use planning as the major strengths of the concept. Major 
weaknesses were an insufficient monitoring and planning system, and complicated forest 
function mapping. It seems that forest functions have remained an important tool in the 
practice of multi-objective forest management. However, improved planning methods, in-
creased public participation and greater integration of forest functions in forest policy are 
needed.





ment	approach	considers	all	 forest	 functions	at	 the	
same	place	and	time,	although	their	importance	can	





















estry	 of	 Central	 European	 countries	 (especially	 in	
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Switzerland,	Germany,	Austria	and	Slovenia)	in	the	
1980s	and	1990s	(Volk	1987,	Anko	1995)	and	has	re-





















































































procedures	 for	designation	of	 forest	 function	areas	
have	been	elaborated	(Pravilnik	1998,	2010).	The	for-
estry	act	classifies	three	main	groups	of	forest	func-
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work	of	regional	forest	plan	revisions.	This	is	a	multi-
step	process	consisting	of:

















































Table 1 Distribution of forest function areas in Slovenia according 
to the first and the second level of importance (source: SFS 2012). 
Total forest area amounts to 1.2 million hectares
Function
Percentage of the whole forest area
First level, % Second level, %
Protection 15.4 24.9
Hydrologic 5.1 44.6








Protection of natural heritage 3.0 14.6
Protection of cultural heritage 0.4 13.3
Aesthetic 2.8 7.0
Defence 1.1 1.3
Timber production 59.6 24.4
Non-wood products 1.4 20.1
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Fig. 1 Map of selected forest function areas at the national level with the first and second level of importance (source: SFS 2014). Protection 
refers to indirect protection; protective means direct protection of objects; production refers to the timber production
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Fig. 2 Section from forest function map at the landscape spatial scale. Only protection and recreational functions of first level of importance 
are shown
Table 2 Respondents included in the survey





SFS District forester 71
SFS Head of local unit 24
Planners
SFS
Forest planner at 
local or regional unit
29
SFS










* SFS – Slovenia Forest Service; SFI – Slovenian Forestry Institute; BF – Bio-
technical Faculty, Department of Forestry
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The	number	of	responses	allowed	us	to	only	test	




and	general	 evaluation	 of	 the	 concept	were	 ana-
lyzed	by	bivariate	Spearman	correlation	coefficient	
(r)	 between	 the	 respondents’	 socio-demographic	
variables	and	 their	opinions,	which	 is	 commonly	
used	to	analyze	Likert	scale	data	(Norman	2010).	In	




































Table 3 Respondent opinions on the number of forest functions
The Forestry Act and planning regulations define 17 forest functions.
What is your opinion on the number of forest functions?
Local foresters, % Planners, % Scientists, % All, %
Number of forest functions is adequate 49.5 21.2 13.3 37.0
Number of forest functions is too high 44.2 78.8 86.7 59.3
Number of forest functions is too low 0.0 0.0 0.0 0.0
Undecided 6.3 0.0 0.0 3.7
Table 4 Respondent opinions on the types of forest functions
Which (if any) forest 











Defence 28.4 42.3 46.7 34.6
Hygienic-health 23.2 38.5 13.3 27.2
Touristic 12.6 38.5 13.3 21.0
Climatic 12.6 30.8 20.0 19.1
Aesthetic 8.4 32.7 26.7 17.9
Educational 8.4 26.9 0.0 13.6
Protective 10.5 11.5 0.0 9.9
Non-wood products 8.4 7.7 6.7 8.0
Research 5.3 9.6 0.0 6.2
Protection of cultural 
heritage
4.2 11.5 0.0 6.2
Protection of natural 
heritage
2.1 11.5 0.0 4.9
Recreational 1.1 3.8 0.0 1.9
Hydrologic 0.0 3.8 0.0 1.2
Wood production 1.1 1.9 0.0 1.2
Protection 0.0 0.0 6.7 0.6
Game management 0.0 1.9 0.0 0.6
Habitat protection 0.0 0.0 0.0 0.0
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groups	 of	 forestry	 experts	 regarding	 the	 touristic	
(P=0.001),	educational	(P=0.002)	and	aesthetic	func-
tions	 (P=0.001).	 The	 frequency	 distribution	 of	 re-
sponses	shows	that	a	higher	share	of	planners	com-



















scientists	 (60.0%)	 would	 combine	 the	 recreational	
function	with	other	functions.
4.2. Ranking of importance of forest functions
The	majority	(58.7%)	of	respondents	would	change	
the	current	ranking	system	and	most	would	apply	the	











































Table 5 Respondent opinions on ranking the importance of forest functions
Which levels of importance would you use? Local foresters, % Planners, % Scientists, % All, %
Current system of three levels of importance 53.7 19.2 20.0 39.5
First and second level of importance 27.4 46.2 33.3 34.0
First level of importance 7.4 23.1 20.0 13.6
First level of importance or second where the areas overlap 9.5 9.6 26.7 11.1
Undecided 2.1 1.9 0.0 1.9
T. Simončič and A. Bončina Are Forest Functions a Useful Tool for Multi-objective Forest Management ... (293–305)
300 Croat. j. for. eng. 36(2015)2
tion	had	the	strongest.	Local	foresters	and	local	plan-
ners	 acknowledge	 forest	 function	 areas	 as	 more	
important	for	the	selection	of	trees	to	be	cut	(r=–0.21,	
P<0.01),	maximum	allowable	cut	(r=–0.29,	P<0.01)	and	
harvesting	 and	 skidding	 implementation	 (r=–0.23,	
P<0.01),	whereas	higher	officials	and	scientists	find	
forest	function	areas	more	important	for	identification	












4.4 General evaluation of the concept of forest 
functions
Respondent	opinions	point	to	the	following	great-






main	advantages	of	 the	 concept	 (p	 [rating>3]>0.50)	
were	designation	of	forest	function	areas	in	public	
















general	 evaluation	 of	 the	 concept	 and	 respondent	
Table 6 Respondent perceptions of the importance of forest function areas (the frequency distribution of the responses in %)
Statement
Likert scale*
1 2 3 4 5 Avg.±st. dev.
Assessment of deforestation of forestland 0.6 1.9 12.3 45.1 40.1 4.22±0.78
Environmental impact assessment 0.6 3.7 15.4 39.5 40.7 4.16±0.86
Forest road construction / 3.7 19.1 39.5 37.7 4.11±0.84
Planning road construction 0.6 2.5 22.2 43.2 31.5 4.02±0.83
Participation in elaboration of land use plans 1.2 6.8 24.7 47.5 19.8 3.78±0.88
Identification of conflict areas 2.5 5.6 25.9 44.4 21.6 3.77±0.93
Harvesting and skidding implementation 0.6 11.1 22.2 48.1 17.9 3.72±0.91
Harmonization of multiple forestland uses 1.2 6.2 34.6 40.7 17.3 3.67±0.88
Participation with forestland users 2.5 10.5 34.0 40.1 13.0 3.51±0.93
Maximum allowable cut 1.9 9.9 39.5 34.6 14.2 3.49±0.92
Subsidies for silviculture works 2.5 15.4 32.1 34.6 15.4 3.45±1.01
Planning additional works 4.9 9.9 38.9 34.6 11.7 3.38±0.99
Selection of trees to be cut / 19.8 38.3 32.7 9.3 3.31±0.89
Planning silviculture and protection works 1.9 18.5 36.4 36.4 6.8 3.28±0.91
Financing additional works 5.6 19.8 32.1 30.9 11.7 3.23±1.07
Financial subsidies for management restrictions 10.5 21.0 27.8 25.9 14.8 3.14±1.21
* 1 – unimportant; 2 – rather unimportant; 3 – not important and not unimportant; 4 – rather important; 5 – very important
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Table 7 Factor loadings in the PCA analysis of respondent percep-




PC1 PC2 PC3 PC4
Harmonization of multiple forestland uses 0.82 – – –
Environmental impact assessment 0.76 – – 0.43
Participation in elaboration of land use plans 0.76 – – –
Identification of conflict areas 0.75 – – –
Participation with forestland users 0.73 0.31 – –
Assessment of deforestation of forestland 0.71 – – 0.47
Selection of trees to be cut – 0.85 – –
Maximum allowable cut – 0.80 – –
Planning silviculture and protection works – 0.78 – –
Harvesting and skidding implementation – 0.72 – –
Financing additional works – – 0.85 –
Financial subsidies for management 
restrictions
– – 0.80 –
Subsidies for silviculture works – – 0.74 0.32
Planning additional works 0.31 0.35 0.55 –
Forest road construction – 0.54 – 0.62
Planning road construction – 0.58 – 0.62
Extraction Method: PCA with varimax rotation and Kaiser normalization.
Bolded loading indicates a value greater than 0.50, loadings below 0.25 are not 
shown.
*Main principal components (PC): 
PC1 – planning forest land use and broader land use planning;
PC2 – planning and implementing management measures;
PC3 – financial subsidies;
PC4 – road construction.
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low	 importance	 to	 forest	 function	areas	 for	 imple-
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tegrating	 forests	 in	 risk	 zoning.	Natural	Hazards	 33(3):	
395–404.
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Appendix
Table 8 General evaluation of the current concept of forest functions
Statement
Likert scale*
1 2 3 4 5 Avg.±st. dev. P-value
The system of financial instruments for adjusted forest management on forest function areas is sufficient 29.6 42.0 24.7 3.7 0.0 2.02±0.83 0.003
Forest function map is too complicated due to a large number of forest functions** 27.8 37.7 25.9 8.6 0.0 2.15±0.93 0.000
Forest function map is clear due to overlapping of forest function areas 21.6 40.7 27.8 8.6 1.2 2.27±0.94 –
Monitoring of management measures supporting forest functions is sufficient 13.6 45.7 30.2 9.3 1.2 2.39±0.88 –
Participation of forest owners in the designation of forest function areas is not sufficient** 8.6 42.6 32.7 14.8 1.2 2.57±0.89 –
Stakeholders’ participation in the designation of forest function areas is sufficient 4.9 39.5 43.2 12.3 0.0 2.63±0.76 –
Forest function areas are uncritically adopted from other institutions (e.g. Natura 2000 sites)** 11.7 25.3 45.7 14.2 3.1 2.72±0.96 –
Descriptions of forest functions in forest plans are too extensive** 8.0 27.2 42.0 22.2 0.6 2.80±0.90 –
Descriptions of forest functions in forest plans are too general** 11.1 21.0 35.8 30.2 1.9 2.91±1.01 –
Forest function map is not useful for planning management measures** 6.8 13.6 47.5 29.0 3.1 2.92±0.91 –
Management measures on forest function areas are clearly defined in management plans 3.1 22.2 51.2 21.0 2.5 2.98±0.81 0.007
Information on forest function areas is not readily accessible to the public** 2.5 17.9 40.1 29.0 10.5 3.27±0.96 –
Forestry experts have enough/sufficient competences in designating forest function areas 3.1 13.6 37.7 35.2 10.5 3.36±0.95 –
Forest function map is useful for collaboration in spatial planning 1.2 8.6 38.3 45.7 6.2 3.47±0.79 –
The ranking levels of importance of forest functions are important for setting management priorities 1.2 8.6 33.3 48.8 8.0 3.54±0.81 –
Forest function areas should be designated only in agreement with forest owners** 1.2 9.3 24.7 37.7 27.2 3.80±0.98 0.018
Forest function areas should not be designated in private forests** 0.6 2.5 10.5 42.6 43.8 4.27±0.79 0.001
*  1 – complete dissatisfaction with the system; 5 – complete satisfaction with the system
**Reverse coding applied
